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NIOBIUM POWDER, SINTER THEREOF, AND CAPACITOR EMPLOYING THE 

SAME 

Abstract: 

A niobium powder containing at least one element selected from the group consisting of 
chromium, molybdenum, tungsten, boron, aluminum, gallium, indium, thallium, cerium, 

neodymium, titanium, rhenium, ruthenium, rhodium, palladium, silver, zinc, silicon, 
germanium, tin, phosphorus, arsenic, bismuth, rubidium, cesium, magnesium, strontium, 
barium, scandium, yttrium, lanthanum, praseodymium, samarium, europium, gadolinium, 
terbium, dysprosium, holmium, erbium, thulium, ytterbium, lutetium, hafnium, vanadium, 
osmium, iridium, platinum, gold, cadmium, silver, lead, selenium, and tellurium; a sinter 
of the niobium powder; and a capacitor which comprises the sinter serving as one 
electrode, a dielectric formed on the sinter, and the other electrode disposed on the 

dielectric. 
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^ (54) Title: NIOBIUM POWDER, SINTER THEREOF, AND CAPACITOR EMPLOYING THE SAME 

^ (57) Abstract: A niobium powder containing at least one element selected from the group consisting of chromium, molybdenum, 
I/") tungsten, boron, aluminum, gallium, indium, thallium, cerium, neodymium, titanium, rhenium, ruthenium, rhodium, palladium, 

silver, zinc, silicon, germanium, tin, phosphorus, arsenic, bismuth, rubidium, cesium, magnesium, strontium, barium, scandium, 
fsj yttrium, lanthanum, praseodymium, samarium, europium, gadolinium, terbium, dysprosium, holmium, erbium, thulium, ytterbium, 
^5 lutetium, hafnium, vanadium, osmium, iridium, platinum, gold, cadmium, silver, lead, selenium, and tellurium; a sinter of the nio- 
a bium powder; and a capacitor which comprises the sinter serving as one electrode, a dielectric formed on the sinter, and the other 

electrode disposed on the dielectric. 
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jBfcSi^&nVf^^MSa^TSr&V*. Sfe, spi^^S: 0. 05#m 
j&S§#£bT#i9ig3fcV>. 

10 *56WO— *^t»tt, &t£< t.% 0. 5m 2 /g(DBETJt^®»&^-rS 

MjfSK, 4>&< t%2mVg©BETJt*IiW 

UV>. *fc, *5SW©-^-^»tt, 0. 5~4 OmVgCBET 
JtS®^*^-rs«»#:j&W*L<, £ £> 1 ~ 2 0m 2 /g©BETit^M 
15 «S^rr b <, *3rfc, 1~1 Om 2 /gCDBETlfc3feia«f&% 

20 ^©it^i-t^O/h^V^i^bnT^S. ^T, MI3 
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mk&m (mmte&.m) *<Dmm&ftffi<D-*-7&mm\zmwiL^?^&. 

a, -y>>^a, ^u^a©4>&< t*> lmoTcmtm^vT^^rzsb^z, 
nmwtfc&m* <Dmm&ft^<D-*7&m t l \z < < & v , &jhm^© 

d © J: -5 fc&mm Z> * 9 Jfrgrtm* 09 ^ « - ? - ft v 

^©tMS, T^^A, 7^5— ^7A*©^< tfeiasftffl 
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»c«ko«®«i3a&LT"b«kVi. mt. mt> mt, &vfc\z&z3mmm& 

ltf-t»^l;feioTlb5^ ^ttS0.05/zm-5/£m8j| 
©t&TT, Oppm<fcD#< 200, 000 p pmfilT, jftb<tt50ppm~ 
lOO.OOOppm, L< 2 O O p pm~~20, OOOp pmT&S, 

200, 000 p pmfcjBAS&iaMMfoWBflsU 3>^>i*,fcl,Tfc£fc:V>. 

2000 < C£TF> ^B^IWi 0 0«MWeti*3T?B«fr*jaE'ffe:*©*^*"&*n 
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*^»©*flso36rtttt, tfxsitffc, -T^->»> HffiflMfc.^ 

u^mr^E<Dj\u^fyit^m<D^mm.th%\z, meet, 2ooo*c«t 

tl^~100 B#M*WiUT*W-««fcVi. 

ffi&M:2:[SU:$-t!:3o ^©i^OM^Of^tgH 1 0 ^m- 5 0 0 
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2 5 0 #ma«HrK:#*LH. 

Wife<Dl&mzl}mf8.J&Vtc.mzi 0~ s ~l 0 2 P aTl^~l '0B#IHK 5 0 
O'C~2000 , C, £?£L<&9 0 O t C~1500'C, S6fcff*Ktt9 0 Ot-^ 

(3) us 3 &<D—*^iixtmma>mi 

U^A, **-S>A, ^>,.1/-!>A, ^A, D^A, A7vOA> 

is m* mm, *f)v?-vi±. xx\ ux st^st, t*x7x*e*§s* 
«h dr;i/v-i>A, xx\ u>, mm. - ^-^t^* 

25 ^tyA, 3^>, ;k?-£A, nS*?A» /I^^^A, & jE&h 

y;Wv-«?A, XX, U>, ft*, k*XVX©^&< <hfc lffi©^m^;£ 
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#«Kt, zt^iotMKT, $?£L<«o.oi tM~io^ 

Mfi37c^©^##M^ o.oi ; e;i/%j;t)^-r^'-5i > '&m<Dmmmk\z.%> 
□^?a, a^^^a, m&k mm, m-«7^, xx, u>, stm> 

^^^6^*#^6««nfc^< tfe iacD5c*©»*W*fi, 0.01 
=^-^»©^«[Stt, 0.05jtzm^±*e4/im£tT*»«fclrs. JieWBibttlffllE 

y;uv-^7A, xx, u>, mm, ifxvx^s«:5»^6a«nfcii> 

24 



Patent provided by S ugh rue Mlon, PLLC - http://www.sughrue.com 



WO 02/15208 PCT/JP01/06857 

Tch<D) <D¥mim (D5 0 ; um) <tJt^M» (S ; m 2 /g) £^T© 
£ 3 IZTik-t. 

^3 







(m m) 


(mVg) 


4. 9 


0. 63 


2. 0 


1. 3 


0. 9 


2. 6 


0. 5 


4. 9 


0. 2 


11. 0 


0. 1 


20. 7 


0. 05 


38. 4 



±GX 3 CD?:l3tt& (D5 0;/im) tt, »*^*aafeS (V-T^Oh5 

fiBET^jffl€bfc«T*S. 

£1, M&h y;UT-^A, XX, U>, 8t*. tfX-7X)5^^ 

*fcH«a^<*D, ttrr«Ki)iioM]Wi/<&«j9(^»s. 

*f6KO— ^<t%> 0.5m 2 /g<^>BETit^M^^Wr§ 
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#aWSL<, $e»(cS7t, ^<ife2mVg©BETItiIi^tt 

*58WO=t^9tt, 0.5~4 0m 2 /g©BET 

ttSttSftftjJJffSK, #t 1 ~ 1 OmVgOBETItiliW 

BI«4E (e) fcHLTtt, ~*7U9>#)V\Z\k'<xm2fe±^ 

a. p>>oa, /i^oa, is, g& ^;uv-oa, xx, u>, 
/^•/^a, mm. mm. y;uv-0A, xx, u>, at*, t'xvx 

^«®^#:*^U^:B#'e ! b, £<Z>J;5&-fey OA, *^A, 3^>, 
OA, XX, U >, fltsfc, tf^7XfiDM< tt> 1 a©7C#*»-*^fctt 

i/- oa, ;io^oa, d$?oa, /i^^oa, & ^m, 

oa, xx, u>, stun, b*x-7X(D^< im<D7tmiim^iyT^^ 

fctbiz, nmm<t&m*<D&m&to&<D-*7&m£m'etis\z<<ur), & 
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ai^A, /^S^A, ft M&h ii, XX, 

u >, at^jtaf if x 77* saernfe^fe < t 1 moftmom 
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^^-^-r >=r^ h©#*te«©»#Rrm**fc«fc*;£i*, K-fc-:*-:/©* 

«fc fc^Jsfe, /\ o y Mb^tf-rf ©jjcftjtTcfc: «k «fc o T#& d <t *J-c 

viTn^wuT i &^<, sfc, cine.© 2®, 3®, 4ioa^MT 

S£©tfrT?» 0ppmit)#< 200, 000p pmHT, ffSL<tt50ppm 
~100,000ppm, $e.(C§fSb<tt, 2 0 0 p pm~20,000p pmTr&£ 0 
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200, 000 p pm*jBA*£M«ptt)WKft:U 3 >^>-*)-t VXM^^K 

u~*y&&m=.*7®<Dmib%mt. mfc&fc. nx&fctt 
wm.<n^m%. 2ooo"cot, imwratti o o«piaeti#3T?B«ia:-r*sgft:* 

m^T^mmuE<D^mm.iih%\z, mjeet> 2ooo < c£m? i #~ i o 
atria u-v &tt-*7m*mimmm,$> csits ^tiao Msns, 

JSfttS^ffl^Igtt, 2000t;^T, ifcflll^Wttl 0 ORPM^rtTfaWi: 
H £ fc <fc 0 &3I$IKI SJSITeS 5 . 
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V i fit jfitfc L 1/ = # n * £ig£- b fe^t & # * w e> n 
-5. 

ftIJE^tt*lRl±3-&*. JlOi^. »IH»©TOfi«tt, 10wm~50 

>!fZ&ZV, &m^<D$tmfe&Jg<f3.Zo 5 0 0 #m^±TfiiJlffififcJB^ 

itT5l»©l£aBW©^«#UBV> ifiUfc^OV^ttStt, 3 0 //m 

~2 5 0 ym^#(;jifttV\ 

~*-7m&mfe<Dmmzto&f&MLit&izi o~ 5 ~i o 2 Pa </t^*;w 

0^1 5 0 O'C~2000 < C, $?£L<fii9 0 O t C~1500'C, £ £> 

t»^b<«9 o o , c~i3oo c c©ieHTjp^bT#e.n'g) 0 

^H'J-^A. T^fc^A, ^^D->>)A, *;us^a, x;i/fc?^A, y 
•J£A, -fy^Hf^A, ;io^#A, A7^"?A, /t^v^A, ^tXS 1 } 
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^7 A, #FUxr>A> T^HftfA, '^^ni/^A, tfuus^A, x;Hf£ 
A, y>J^A, <fvT-;H£9A, Jlo^tfA, /\7-*y&. tW-WJa^ 
X5^A, -YUS^A, #F5£A, 7jc$g, g&, -fel^fttf^H, 

A, X^tf^A, -fyT-;Hf^AR^;P'jrf 1 »>A*>6^:*»J:Da«nfc^ 

A, -fev^A, T^v-^A, 7>hn>3^A, A'U^A, X*>> J ^A> 
-fyhUC'A, y^-fe^->?A, ^iJ^A, 3.— Otf^A, #K>Jx>?A. 
T-iUf^A, ^7.^D->^7A, tK;1/$^A, x;Hfr>A, yj^A, ^yf 
;Pb*^A, Jlor^tfA, A7-!)A, A'^tfA, tXS^A, -fU^^A, 

MIB7n^O^##»«, x^-^+l O^KETF, jf^L<« 0.01 ^E;l^ 
%~i o=E)V%, £ £> fc£F£ b < o. l ; t;i/%~7 ; E;i/%*tj;Vi 0 

saiE7c*©jB^-w«38« o.oi =e)v%^r)u^t, '&&<Dmmmit\z$suT 
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Ltztf-oT. Wim. ;Hf>?£A, -feS^A, 7,huy^ 
A, A'U^A, X^S^A, -fyh'J^A, y^-fe^-^A, 
VU-^A, 3-PlftfA, tfFUn^A, ^;Hf^A, ^^D5/^A> * 

5 ;ws^a, x;nf»>A, yy^A. -f y^JUf^A, ;io=-3^A> ;\y~t> 

A, A^>?^A, t^5^A, -fUv^A, #F5^A, *«, 

o.oi~i o^%*w*L<vi. 

io tp7iE)l>%SAT, £6 fete o. l~7tiWifl:jfSLn. 

TOftfcfS 0. 05^111^7? 4 /im£(TOfeC^#!c}f* hte. £ <Z)SE&«priB 
(1) 21© ~ *71St\zz> ^Te&W l^tcM D T&S. 
15 *ffi^fc*VsTtt, M^$ratl>Zt^(I, JHfi^^A, -fe->tf 
A, -7^S/^A, Xho>f>)A, AU#A, X%>i?<y&. -fyMJ* 
A, 5>^>, ^9-fe^-^A, itvU^A. 3.— Dtfr>A, ^KUr^A, 
^Hf^A, ^X^Dy^A, 7h;i/5C7A, x;nf^A, yj^A, -fy^ 
JUH^A, Jl^^A, A7-^A, A^v^A, ^5«^A> -<'J^A, 

20 *f5^a, 7m «&, -fe^^^^wp^sasif^&a^n 

25 fct>©) ©TOttfiB (D5 0 ; Aim) tjt*iS«f (S ; m 2 /g) &E*T© 
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*4 





Jt*B5*(S) 


in m) 


(mVg) 


5. 1 


0. 61 


1. 9 


1. 4 


0. 9 


2r. 5 


0. 5 


5. 1 


0. 2 


11. 1 


0. 1 


20. 8 


0. 05 


38. 7 



±B3H4©Wtt« (D5 0 ; jtim) tt, «L*^Si«ig (Y-fi^nh? 

-YyhU^A, zf^ttHA* -tJ-x'U^A, a-Dt: 

9 A, tfKUx^A, ^;Hf^A, yXyDy^/A, A, x;Hf9 

A, yU^A, -fyrJUfCrA, Jl^^A, A^-r>A, A^-^^A, 
X5£A, -fUv^A, #F5?A, 7fc0, IB> ±\s>X.Zfi'T)U 

tfra^iiSi^f fl:3>f>t§I^Tf SH. 

05 /* m^tCtSt, ttf^^&jftiHN«:$f^SL^#^ ttl?L&** 

#$B9i©— 4>&<£fc 0.5m 2 /gODBETJt^®^S^rT§ 
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!Mtow*b<, $^ic^< £him 2 /g<DBETikmmm*G'Tz>m 

MSK, $e>fc*7t, 'M<ife2mVgOBET^I^ft 
*«M*3W*L^. *5B93©n^-^»tt, 0. 5~4 OmVgCBET 

Jt«®**WT*«M**«»*L<, £<bK: 1~2 OraVg©BETH:II 
5 »^Wt-S^dW*L<, #t 1~1 0m 2 /gOBETik*HIStt 

— mmm (e) chltii zi^-^«^>^jptit^T^j2^#^ 

tt^Snt^S^, ;Hfv^A, -fe>"?A, V^*~>£A, 7hD>? 
^A, /tiJ^A, **>$*#A, -fyh'J^A, ^>*>, T^ir^A, 
io i*-vU»7A, a-om. #KUx^A, 5\>Hf9A, ^X^OS/^A, 
*;1^>?A, x;Hf*7A, ^U^A, -f y^frWJ** K'tT-VJa, A7- 
t7A» A-^^A, tXS^A, -YUv^A, 3^ #r*5£A, 7K£S, 

IWbT, H&iB, ;nf^A, -fe$"7A, T^>">A, XbD^^ 
15 A'UDA, X#>$?^A> -fyhU^A, y^-fe^A, ifvU 

£A, rL-ptrr>A, #KUx»7A, 5^HfOA, ^^ni/^A, sfc;p$ 
^A, x;Hf^A, S/UtfA, -f y5\>H£*?A, ;U^^As A7Z #A, 

n±>^>A, txs^A, -ru^A, b&« #ks^a, a. 

T^^A, XhD>f^ A*U^A, X#>S^A> -TyhU^A, ^> 
25 7"5tt^A, 1t7'j7A, o.-nt!^A, #KUx«7A, ^;Hf# 

A, -7X7"P^A, tfUUS^A, x;i/tfr7A, ^U^A, -fyf^WA. 
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A7Z^A, tX5^A, -f U >»}A, 

*>*;i/itt«i,T, iHR^#i ©»■&#)&**:* v>fc«>, mm 

>"}A> XhD>m, A*U<?A, 7.#>>>r>A, -fyb'J^A, 
>, tJ-vU^A, 3.-ofc!^7A, tfKUx^A, ^;Ut?^A, 

v'T^Pv^A, x;H£^A, yj-^A, -f y^fcf^A, ;p 

^^A, J\7-V2±, A*^-> f ^A> ^S^A, -HJS^A, 
#F5£A, gh "feW'>R^T-;WP©^< t'bia©7C*ilS'&U 

o, &««^©»*©te»**»iH;*tts. *■©*§*, Mtt'ftsMose&tt 
*«T£-e\ fcE&^#**s<«&*##sft**>©i}£j££ns. 
KKj&snr, ^T©«*tt» ;nfi?^A, -fe->#A, v^*->^a, *h 

P>^A, A'U^A, *#>5*>A, -Try h'J^A, ^>^>> T'^-fe^- 
>?A, IJ-VU^A, rL-Dtf^A, #KUx>>A, T^Hf^A, ^T^Pv- 

C7A, *;i/S^A, x;nf^A, s/u^a, -fyr-;nf?A, ;w^«^a, 

A7-^7A, A*^->?^A, *7.5^A> -fUS*>A, fiife, *K5^A, 
•5 ^TO^j&t 0. 05 ju m^±T 4 (nnHT«*Kff* 
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mc—-*7t.mc? >©fi^»©-7^^^A»5cfc<fc*^ffi*K:«ko 

H©**Yb«b©t&5*'RtfJK**fcJ:*^rffiK:«fcoT»S Z. $&, 
:2tf-:/-f >=f y K l&©**fctt©tfr#fttfJBfc**, *SVstt7 

Wt^^^* U "j/A©^- h U £A&7u#f©*&#, »*HttK-0:-^-^ , ©7K 

bfcit7c1&©m^i:©^fc«fcoTjte.nfc— ^mz^y^ymw. a 

^b«, m& An^>m sgmit, mmmtisfez&m 

Igfb^:/, ^t^>^>, Hft/U-C'A, WtttrtVWA 

21 ©«t LT#fc7>^ >^=.*y^©JR»t bTfi«ffl 5tl5-t 
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bD>g^A, A'U^A, 7>%>W&. -fyhU^A, y^-iz 
^A, t^U^A, P.-Dfcf^A, ^KU-^A, 5^Pfcf£A, >?X^P 
>"}A, ^5^A> x;Pb*^A, y>J<2A, -fyf^t'^A, JV^OA, 
5 /\:7Xr>A, A^J-^A, 3-T.S^A, -TU^^A, *h*5^A, 

lOOOp pmOTTSO, 3000—60, 000 p pmTJ&ofc. 

JKOittt mmVfcytm OUfS^A, -fe->^A, T^>">A, 
uy^ry^ AU^A, 7.#>>^A, -f>.ybU^A> ^>^>, y^-fesf- 
10 S?A, -y-^'J^A, i-Dtf^A, #KU-^A, 7";Hf^A, ^x^nsy 
C7A, 7jsJl/Sr>A, x;Utf">A, ^U^A, < y^JHfC7A, ;kr9^A> 
A7r^A, A^v^A, ;t7.$^A, -I'Uv^A, £3&, *H5^A, 

0U;U£, 7^yfbx^-^*U^A<D-7-hU^Aig7nt)©^lc:J;§^, n 
#f^£>n >^>l7-ffl7 >^f^^^tt, tKfefcLfc^ >^rx 
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immmMm&\%±2ii2>. z<Dm&, m®B<D¥i%%Lmz, lo^m-so 

>^£igilU &M^<7)M®rti^ilK;kS. 5 0 0 /zm^Jt-eMJEE^^ 
m~2 5 0 Mm^iJt^^bVi. 

*7ffi&ffife<DMmzi}mf&]&vrc.'&iz i o - s ~ i o 2 p a (/u*;p) t 

1#~1 0B#F*1> 5 0 O c C~2000 c C, £ b < 9 0 0 'C~1500 < C, Z <b\Z 
£?£L<te:9 0 O'C~1300 c C(D$gfflTiPl^bT#e»nS. 
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■^(Dm^m. -rut}*. &m> ^vm, mm, mn<D^mm<DmM^ ? 

mm<DmX\ Oppm<kD#< 20O,00Oppm£TF> HfSb<li50ppm 
~100,000ppm, 2BlZ(i?$iV<i%, 2OOppm~20, 000ppmTS5. 

200, ooop pm&m*-2>t®m%FmmfcL, u y^yvt i^xm^^o 

m&>* mm, imft&mm&wmwzmm-tzzt 

icioijssns. 3Mt"r*»iaat©i&«tt, 2ooor&nF, stiwio 

ffixK>?fl;va-rnT?*oT"b«fcu. mar* m^m, 
^mmtmz, met. 2ooo < ce*tti#~i 0 o^nm tkwvx&n 

mmfc&mmtt***>ug(Dmm&m?zmm®te£<Dmmm£thiz. 
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mjeet, 2ooot;jKrFi? i #~ i o ommmmmwv-x&mxj:^. 
(5) n >^>-y-^ 

*mn<Du>^>-v-\z%>\,*T, -j-7m%£&<Dmjj<Dnu mm) «*&su 
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nam* &m*mft&ztm®¥mm^mt*nrc&te< h%im<D&m 

7/*y5?^^>*±*»tt*«*P»#, **V>ttTB— « (1) £ 




(1) (2) 

, R 1 ~ R 4 fci^ft^naStft LT***^ b*^& 1 75M 1 0 ©flWBJr 

z>m& *>mt£tut--mm&&t>'r. r 1 1 r 2 ;&tf r 3 1 r 
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72rM 1 0 (Dmm±h b < tt^iK^OlgSi t> L < te^flS^TJWl^^T. 
$<=>tc, ^BJfC^^T^IB-JigiC (1) ^TcU-^ (2) OR 1 - 

r 4 «, »sl<«, ^rti^nm^L vx*mm^ $im%ii7bm6<DW.m± 

sec *^{3*3^t«, HtrfB-^ (i) x^n^mvmvm^ 
QMLMtiLt: vx^^m^m^^mif ens. 

R 6 Q OR 7 



5£<K R 6 RtfR 7 &, =&^?®Vz:bT7jcmil^, ^iCl7iM6CDitM«fe 

nvtmmz\%.m&znx^xh&\,^—u>m'£i$:^-?z><b<D, mmznx 
^ x <& «k - u >mm. (d % <d^# * . 




(3) 
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